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By C. W. Carlson and L. U . Rubida

, R 3 YEARS, poultry nutritional
studies have been conducted here
u n d e r t w o housing conditions
classed as insulated and noninsulated. Other environmental conditions are also quite different, however.
The insulated house has wall and
ceiling insulation or resistance values of 10 and 24, respectively. ( A
¾-inch wooden wall has an insulation or resistance value of .92; a 2-
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EFFECT OF OUTDOOR TEMPERATURE ON TEMPERATURE OF
LAYING HOUSES AS INFLUENCED BY HOUSE TYPE
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inch insulation blanket has a value
of 7.40.) Ventilation of the insulated
house was accomplished by a thermostatically controlled fan, using
a slot intake in the ceiling.
This past year a ventilating system employing a heat pump and air
conditioner has been installed, in cooperation with the Agricultural Engineering Department. With this
system, it has been possible to maintain cooler temperature in the summer and a year-around temperature
of between 55 and 75° F. The insulated house is windowless and
lighting is provided by fluorescent
lights, with the hens housed in individual and group cages. Only data
obtained with individual cages will
be presented here.
The noninsulated house has wall
and ceiling resistance values of 2.6
and 4.1, respectively. Ventilation
was accomplished largely by means
of opening or closing the windows.
Light from the windows was supplemented with incandescent lights ,
and the hens were housed in floor
pens with straw litter.
Lighting was controlled to a 14hour day. However, controls were
more rigid in the windowless insulated house, which may have accounted for some of the differences
in results. Light in the noninsulated
house was somewhat variable, depending upon the season and variations in day-to-day light intensity.
This probably worked to the advantage of the hens in the noninsulated
hous0., since the daylight hours were
increasing most of the time these
studies were conducted. For example, workers in Alabama have
shown that extending the number of
lighted hours per day as hens get
older increases egg production.

It is more pleasant and comfortable
working in an insulated poultry house.

Many research workers ( in particular at Missouri and California )
have shown that under comparable
conditions, hens in cages lay somewhat fewer eggs than hens in floor
pens, though the eggs produced in
cages are slightly larger. So, all-inall, the environmental conditions,
except for temperature and ventilation, probably worked to the advantage of hens in the noninsulated
house.
Effects on Temperature and
Moisture Conditions

With that in mind, consider now
a summary of some of the typical
differences in monthly a v e r a g e
temperatures under these two conditions, shown in the chart. Notice
that though the outside low temperature averaged as low as 6° F. in
February 1958, the average low
temperature in the insulated house
remained at 52° F. and was always
above 50° F. At the same time, the
4

low temperature averaged 32° F. in
the noninsulated house, and on
many nights this temperature was
much lower than freezing. Obviou ly this made working conditions
much more desirable for the caretakers in the insulated house.
Though th data are not given,
the percentage of dirty eggs produced in the noninsulated house was
many times that produced in the insulated house. Of course individual
cage housing itself largely p r evented dirty egg production, though
wire marks were left on many eggs
if the wire shelf was not brushed
frequently . However the high moisture conditions in the noninsulat d
house, especially the wet litter and
ubsequent dirty feet and nest conditions, were not at all conducive to
the production of clean eggs.
Effects on Egg Production

Data in the tabl how v ry small
difference in relative egg production b twe n comparabl group of
hens under these two housing condition . Considering the differenc s
in the typ of lighting and in floor

pen or cage hou ing systems,
though, it is quite possible that the
differences shown for eries 1 and 3,
for example, might have been
greater under more comparable
conditions.
Examination of the individual
monthly data shows that the existing difference, if any, could be explained by the differences in the
average of the December, January,
and February production data.
These differences in production
showed an advantage for the insulated house of 4.1% for series 1
and 9.8% for series 3, respectively.
The individual monthly data show
that one of the advantages of an insulated house for laying hens in the
winter months in South Dakota is
th production of more eggs per
h n during that period, at least.
These data also suggest, however, that the group of hen that
didn't do so well in the winter
months made up for lost time, or
had laid at a superior rate earlier
in the fall. This serve to demonstrate that hens with imilar genetic background and dietary treatment will tend to mak up for lo t

This modern poultry house is completely insulated. It also contains many work-saving features.

Summary of Laying Performance as Influenced by Type of House
Insulated
house

Series and Criteria

Noninsulated
house

Hens starting production in August:

1 S.C:W.L. ( 1956-57)
Egg production, % hen-days ______________________________________________ 59.9
Lbs. feed/ dozen eggs*-------------------------------------------------------- 6.0
2 Hybrid A ( 1956-57)
Egg production, % hen-days ______________________________________________ 63.2
Lbs. feed / dozen eggs __________ ------------------------------------r ----------- 5.2
3. S.C.W.L. (1957-58)
Egg production, % hen-days ._____________________________________________ 58.1
Lbs. feed / dozen eggs __ ·------------------------------------------------------ 5.2t
4 Hybrid B (1957-58)
Egg production, % hen-days ______________________________________________ 70.2
Lbs. feed / dozen eggs________________________________________________________ 4.5
5 S.C.W.L. (S.D.S.C.) (1958-59)t
Egg production, % hen-days ______________________________________________ 52.8
Lbs. feed / dozen eggs________________________________________________________ 6.1
6 S.C.W.L. (R.C) (1958-59)t
Egg production, % hen-days ._____________________________________________ 59.6
Lbs. feed / dozen eggs ·--------------------------------------------------------- 5.1

56.7
6.4

57.2
5.2t

55.5
5.3
62.3

4.8

Hens starting production in November:

7 Hybrid A ( 1956-57)§
Egg production, % hen-days ______________________________________________ 55.4
Lbs. feed / dozen eggs__________________________________________________________ 5.2
8 S.C.W.L. x S.D.-21 (1957-58)
Egg .production, % hen-days ___________________________________________ 63 .8
Lbs. feed / dozen eggs__________________________________________________________ 4.6
9 S.C.W.L. (R.C.) (1957-58)
Egg production, % hen-days .__________________________________________ ________
Lbs. feed / dozen eggs _________________________________________________________ _______ _

55.0
5.2
64.7

68.6
4.1

10 S.C.W.L. (Commercial) (1958-59)
Egg production, % hen-days ______________________________________________ 65.7
Lbs. feed / dozen eggs ____________ __________ ·-------------·-------------------- 5. 4

60.0

Average production of all comparable series
(numbers I, 3, 7, 8, and 10) ---------------------------------------------- 60.5

58.7

5.2

*All data fo r the average of 9 m onth s produ ction with record s from October 1 or December 1,
except where indica ted. Each figure given h ere represents the average of at least fo ur groups of
60 hen s or eight groups of 40 hens in fl oor pens (noninsul ated house) or fo ur and fo r th e m ost
pa rt eight or 16 gro ups of 15 hens in ind ivid ual cage~ (in sul ated h ouse). Where comparisons are
li sted , dietary treatmen ts were im il ar or dem on strated very littl e effect on perfo rmance . Th e
same all-mash 15 % protein basal d iet was used fo r both conditions and was demonstrated to
be adequate in pro tein content fo r th ese caged layer cond itions.
t October to March inclusive.
+Distribution of stock into in sul ated house mad e after th e superior pullets were selected for non insul ated house, o data are not strictl y comparab le.
§D ecember to Jul y inclusive, all tock on inadeq uate ration ( 12 % protein )_
!!Mixed with W .P.R.- so coul d not determin e feed effici ency of th e crossbreds separately.
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time or produce similar numbers of
eggs over a longer period, if given
the opportunity. In series 5 and 6
it is quite evident that superior
stock had been selected for the noninsulated house.
The data for hens that started
producing in November showed no
great differences as influenced by
housing except for series 10. Here
:again, production of hens in the
insulated house was superior.
The rates of egg production of
hens in the noninsulated house of
series 9 as compared to that of series
6 indicates that production may be
superior where hens came into production in November as compared
to those starting production in August. Indications of this type of
performance have been observed
before. The hens from series 2 and
7 cannot be compared in this regard
because of the dietary inadequacy
imposed on the hens of series 7.
More precise observations to establish this point would be necessary,

but perhaps the stress of cold is
less detrimental to p u 11 e t s just
coming into production than for
hens in their third or fourth month
of production.
Summary

Greater egg production can be
expected with housing that provides more uniform and comfortable temperatures during the winter. Hens in less protective housing may make up for time lost due
to the environmental low temperature stresses. H o w e v e r, there
would usually still be an economic
disadvantage since egg prices in
this area have most often been
higher during the winter months
than during the summer. This,
coupled with the more desirable
working conditions for the poultryman and production of cleaner
eggs, should make insulated poultry
housing not only more desirable but
also more profitable than noninsulated poultry housing. ( Project 241.
Poultry Dept. )

FED AT LOW LEVELS
THEY DO NOT APPEAR EFFECTIVE

lizers for dairy cattle
~ ~ of the treated animals. The few

and} ~
have indiside effects
was an increase in milk production

trials that have involved dairy cows,
however, have shown little or no increase in milk or butterfat production. Because so little is known
7

about tranquilizer effects, further
research seemed desirable.
Three group trials were conducted with dairy animals at State
College to further check the effects
of tranquilizers. The first two involved milking cows, while the third
concerned dairy calves. At low levels, the tranquilizer fed to the cows
showed no significant change in
milk or butterfat production, while
calves that received injections
gained faster than controls.

Check Heartbeat

Six Guernseys and nine Holsteins
were divided into three groups for
trial 2. During a preliminary period
in January 1959 the cows were
weighed, milk production was recorded, and heartbeat and respiration rates were checked. On February 1, each of five cows was fed 16
milligrams of hydroxyzine daily, five
others 32 milligrams, and the other
five served as controls, getting no
tranquilizer. Production before and
after feeding tranquilizer was analyzed, in addition to use of controls,
to determine if there was any influence on the milk production. The
tranquilizer was fed 74 days.
The cows were fed a concentrate
mixture of one-half corn and onehalf oats. The concentrate)'w as fed
at 1 pound per 3 pounds milk procluced. Com silage and alfalfa hay
were fed free choice. Milk production data were recorded at each
milking, and th~ milk was tested for
butterfat and total milk solids.
,
It did not appear that there were
any marked differences in production for cows fed 16 or 32 milligrams
of hydroxyzine. Daily milk weights
i:;howed no trends to indicate an infleunce when the tranquilizer was
added or removed from the ration.
Butterfat did not appear to be infleunced either.
Heartbeat and respiration rates
were checked before the cows went
on tranquilizer, during the trial, and
at the end of the trial. The oral administration did not appear to infleunce either heartbeat or respiration rates.

Feed Hydroxyzine

In the first trial, nine cows were
fed 8 milligrams of hydroxyzine
( Tran Q) daily on their grain rations. Nine other cows were not fed
this tranquilizer and served as controls. The trial lasted 74 days. Daily
milk production records were kept,
and samples were taken once each
month for butterfat and total milk
solids analyses. A preliminary control period was used to determine
pretranquilizer levels of production for comparison with production
after hanquilizer feeding.
There was not a significant difference due to the tranquilizer
when the pretreatment January
production was compared to the
treatment group or controls in February and March. Butterfat percent
did not appear to be influenced by
the hydroxyzine.
Milk production per cow did not
change when hydroxyzine feeding
was started. During the times the
cows were fed this tranquilizer,
they gained an average of 22
pounds body weight each. The con~
trol cows gained 21 pounds eachIncrease Tranquilizer Level
not a significant difference. There
One Brown Swiss cow was used
was no evidence of sedation in the to determine effects d increasing
~ows fed this level of hydroxyzine. oral levels of hydroxyzine. Levels
8

horns were removed from most of
the calves ( the rest were controls ) .
Both levels of the tranquilizer
made the calves comatose within
about 15 minutes. Most of these
calves laid down and appeared to
pay little attention when the stethoscope was used. Respiration rates
dropped from 35 to 21 per minute
a half hour after the injection. They
remained this low 7 hours after administration of the tranquilizer.
Heartbeat rates dropped from 83
per minute to 52 in 30 minutes and
gradually returned to 72 per minute
in 7 hours. Both levels of the tetrahydrozoline appeared about equal
in reducing heart and repiration
rates.
Calves that received the tranquilizer at the .04 milligram per
pound of body weight level consumed 2.86 pounds of feed per
pound of gain. Those at .08 milligram required 3.86 pounds of feed
per pound of gain. The controls consumed 4.25 pounds of feed per
pound of gain. The 12 treated
calves gained an average of 34
pounds compared with 25 for the
controls.
There was some difficulty in
getting the bleeding stopped in the
calves that were dehorned. This
specific tranquilizer appeared to be
vasodilatory, so that if the blood
vessels are less constricted, it may
be harder to stop the bleeding.
However, other workers have observed that with beef cattle, animals in feed lo ~are more quiet after
dehorning and therefore bleeding
stops quicker. It seems, however,
that on the basis of the limited
studies to date, tranquilizers are not
necessary for minor operations and
may even b e harmful.

were doubled until one-half gram
was fed daily. This cow appeared
normal-heartbeat and respiration
rates appeared normal and milk production was not affected.
Two other cows were injected intramuscularly with 1.5 milligrams
of tetrahydrozoline ( PV-1 ) p er

pound of body weight. H eartbeat
rates were cut from 65 per minute
to' 45 and remained low more than 2
hours. The heartbeat also appeared
weaker.
Milk production dropped 5.6
pounds per cow daily for 2 days following the injection. Hay and silage
consumption was reduced.
Calves Show Response

Sixteen dairy calves averaging
about four and one-half months of
age were used to test the effects of
injections of tetrahydrozoline. They
were weighed and fed for a 1-week
preliminary period, then they were
again weighed and heartbeat and
respiration rates were checked.
Four calves served as controls,
six were injected intramuscularly
with .04 milligram of active tetrahyd rozoline per pound of active
body weight, and six others received twice this level. Heartbeat
and respiration rates were checked
1t 30 minutes and 4, 5, 6, and 7
hours after the tranquilizer was injected. After about a h alf hour, the
9

vertical integration in
By Rex D. Helfinstine

HE RAPID DEVELOPMENT

of new

technology in both the producT
tion and marketing phases of American agriculture has generated
interest in new methods of doing
business. Contract farming and vertical integration are among these
methods. Much information and
perhaps some misinformation has
come out of this mushrooming.interest. Consequently we find many
people taking sides on the question
as they seem to be for or against integration. We need some facts upon
which more informed opinions can
be based. I will first define vertical
integration, next briefly trace its
historical development, then discuss
the advantages and problems of integration, and finally suggest what
I see as the likely future trends.
What It Is

A farmer may be said to have
his operations vertically integrated
when he shares some of the managerial decisions and risks of proLO

came profitable for farmers to specialize and delegate the marketing
function to others. Several factors
have tended to reverse this trend:
1. Supermarkets,

which are becoming increasingly important,
demand a constant supply of
products of uniform quality;

2. Processors and suppliers want to
keep their equipment and labor
continuously employed in order
to reduce costs;

agriculture

3. Farmers want to assure themselves of a market, obtain credit
to expand and adopt new technologies, and alleviate some of
their production and price risks;

duction and marketing with his
supplier, processor, or distributor.
The degree of integration may
range from a written or oral contract to do business with a pa1ticular supplier, processor, or distributor, to complete ownership and
operation by one person of all the
processes in producing and marketing a commodity.
One should not conclude from the
recent flurry of w1itten articles on
vertical integration that it is something new. Vertical integration is as
old as farming; the first pioneer
farmers were 100 percent integrated. They produced, processed,
and marketed their products all the
way from the soil to the household.
Each town formerly had its local
dairy delivering milk and cream to
homes, and many farmers butc~
ered, processed, and sold their hogs
direct to the housewife. But, as
farms became larger, equiiffnemmore specialized and costly, labor
harder to hire, and distances from
farms to consumers greater, it be--

4. Processors want to increase their
profits through controlled marketing, thus preventing waste
frnm the "gluts and famines" in
supplies of perishable products.
Common Examples

The present broiler industry typifies an almost fully integrated setup. Commonly, a feed dealer is the
integrator; he furnishes the chicks,
feed, medicine, fuel, and litter, as
well as advice and supervision
through trained fieldmen. The
~ rower provides housing, equipm~ t'"a~d .labor. I~ ~xchange, the
growe"l' ~ given a m1mmum guarantee plus a ~onus for high feed efficie~ and o~~ionally a share of
the pr~ . Appr~ imately 95% of
~ comm~ c~ l brSlers in the
.._ ,
,
'

--- 11

-- - _

.....,__ •
--

,_

United States are produced under
some form of integration.
For years, western fruit and vegetable growers have operated on
an integrated basis. Sunkist Growers, Inc., of California is an example
of an integrated cooperative owned
by local cooperatives. Sunkist assumes much of the decision-making
in harvesting and marketing the
~roducts of its member cooperatives and growers. Processing vegetable growers have been integrated
by packing plants in their drive to
insure a stable supply of a uniform
product.
We have a midwestern example
of an integrated operation as developed by hybrid seed corn producers
-the seed company furnishes the
seed and fertilizer; detassels, harvests, processes, and markets the
corn; while the grower prepares the
seed bed and plants and cultivates
the crop. Payment may be based on
a premium above local market price
for the average yield for the rest of
the farm.
Sugar beets have long been
grown in this country under contractwith the local .sugar-processing
plant. Special processing requirements, together with the bulky
nature of the crop, restrict the market to one local factory, which
means that growers are unwilling
to grow the crop unless they have
'3.n agreement with the factory to
take the beets. Often, the sugar
company provides advice to producers through its fieldmen, rents
specialized machinery to growers,
and assists in recruiting hand labor.
Sometimes it advances credit for
fertilizer and seed. The contract
with the grower specifies a pricing

formula based on sugar content ot
the beets and the price the factory
eventually gets for the sugar.
A rathPr recent development in
western United States is the growth
of large commercial feedlots for
feeding 1,000 to 30,000 or more
head of cattle each year. Cattle arP
moved in and out of the lots on a
continuous basis throughout the
year. Estimates are that one-third
of the fed cattle fo the country
come from feedlots in the 11 western states and that 90% of these
cattle are fed in commercial feedlots handling more than 100 head.
The increased demand for fed beef
and the ability of such large establishments to assemble feed from a
large area are among the factors
that explain the growtn of these
large feedlots. integration in some
of the large feedlots is in the form
of contract feeding for meat packers or chain stores, a practice that
has existed for many years. Rates

paid the operators usually include
a daily per head allowance, actual
cost of feeds, and, sometimes, an
allowance for preparing feeds.
Several years ago, integration in
the hog business receiv d considerable publicity, in connection
with "pig hatcheries," but such
hatcheries hav not yet been fully
succ ssful. It i stimated that only
2 to 5% of th hogs produced are
raised under contract. A more important development concerns the
growth of large- cale sp cialized
hog producers selling 500 to 1,000
or more hogs per year on a continuous basis. Farmers have had two
types of hog contracts offered them
-a feeder-pig contract ( the feed
dealer supplies the pigs, fe d, specializ d manag ment and veterinary
expenses, and takes the market
hogs ) ; and a ow-and-pig contract
( the feed dealer 1 ases bred sows to
the farmer, requires a multiple farrowing system and use of th e dealer' feed supplements, housing, and
equipment ).
Vertical integration in dairy
farming has most often taken the
form of producer-distributors and
farmer cooperatives. Producer-distributors ( the producer sells his

own milk at retail ) are fading from
the picture. Only 2%of the milk marketed in 1957 was handled by them.
Appro~imately 30% of all milk is
produced by farmers having marketing contracts with cooperatives.
These contracts mainly assure a
market for the milk; but they may
influenc production indirectly by
paying a higher price for a uniform
supply during the year. A new r dev lopment is that of "cow pools,"
which centralize at one location the
housing, f eding, and milking of
cows from several farms . The operator of the "cow-pool" houses the
milking cows, provide fe d and
care, milk the cow , and sells the
milk. A flat charge per cow covers
building and equipment expense; a
pro rata charge per cow-month
covers oth r costs; and a p rcentage
charge ( e.g. 5%) of net income covers cost of management.
Possible Advantages

Many advantages are claimed for
vertical integration or contract
farming. Some of these advantages
are said to accrue to the farmer,
some to the processor, and some to
the consuming public. Space per13

Cow pools are a form of vertical integration in dairying.

usual sources. Likewise, the processor may provide the services of
"fieldmen" who offer advice on cultural practices, particularly those
practices that influence uniformity
of product. Such advice may not
benefit the farmer if the suggested
practice adds more to his costs than
it does to product value, though.
That is, the farmer and the processor may have conflicting interests
in the kinds of practices used.
Contract farming may result in
improved methods of production,
when such methods are specified in
the contract, and when producers
otherwise would be using inferior
or out-of-date methods for various
reasons.
Contract farming may also promote higher quality products by
specifying premiums for better
grades and discounts for poorer
grades. Contracts may also promote
greater uniformity of quality when
the processor provides the seed
stock, the chicks, and so on, and
also determines the time of harvest.
Contract farming is said to promote marketing efficiency, particularly for such perishable commodities as fruits and vegetables produced for distant markets. Production under contract is thought to
make for more uniform supplies,
both seasonally and as between
market centers.

mits only cursory mention of those
cited most frequently.
Contracts that specify product
prices are said to alleviate the risk
of changing prices-the risk of a fall
in price to the producer and of a
rise in price to the processor. Many
types of contracts do not specify
prices, and some provide only for
price-determining formulas.
Contract farming is said to be
effective in leveling out seasonal
supplies. As processors are fewer
they may be in better position than
individual growers to determine the
demands of various markets and to
avoid price-depressing gluts. Some
meat packers are contracting with
cattle and lamb feeders to deliver
specified quantities and grades of
animals throughout the year to keep
busy and to decrease the need for
storing meat for later sale.
Contract farming may provide
farmers with additional sources of
capital and management services.
For example, the processor may retain ownership of the animals being
fattened or may supply the feed.
These arrangements may be an advantage to beginning farmers and
those unable to obtain credit from

Possible Problems

Seldom do economic advantages
come without some cost. Along
with the possible advantages of
contrac.t farming, some problems
may anse.
14

Contract farming often means
that a part of the traditional managerial function of the farm operator is transferred to another party,
the processor or supplier. And this
transfer may run into decisions involving conflicting interests. For
example, broiler contracts offered
by feed dealers often provide for a
premium according to feed-conversion efficiency. The farmer knows
that warmer temperatures reduce
feed requirements, so he is likely to
keep the brooder house quite warm.
With the feed dealer furnishing the
heating fuel, this conflicts with his
interest.
Contract farming may encounter
conflicting interests between producers as a group and processors in
the matter of volume and price.
Processors may prefer to operate
with a large volume and a narrow
margin of profit, whereas individual
producers might prefer a smaller
volume and wider price margins.
For example, large volume in the
broiler industry has kept the profit
margin per unit rather narrow in
recent years.
Some contend that when vertical
integration reduces the number of
market outlets, this also reduces the
competition within marketing chan-

nels. In the broiler industry, some
processors take only those broilers
grown under contract. Independent
producers may be left with a limited number of outlets. Even the integrated producers may become
wholly dependent upon one market
outlet through the integrator. One
answer may be for producers to develop cooperative marketing organizations as the integrator, thus
retaining farmer control over the
system. Another way would be for
producers to develop cooperative
bargaining operations.
An economic question of interest
to farmers is how the benefits or
savings are to be distributed among
producers, integrators, and consumers. Answers to this question
await adequate research and experience. One may speculate that a
farmer will have to pay something
in exchange for an assured market
price. Also, any increased production arising from integration is likely to depress prices because of the
generally inelastic demand for
many food products. In the short
run, the benefits are likely to be distributed according to the competitive conditions in a particular
industry. Any reduction in retail
prices would benefit consumers.

SUMMARY
Vertical integration or contract
farming seems likely to expand into
other commodities. Whether producers, integrators, or consumers
benefit most will depend upon competitive conditions in the industry.
.Producers who form cooperatives to
perform the integration may be able
to keep more of the benefits for
themselves. Beginning farmers may
benefit by receiving credit they

could not get otherwise, by reduced
risk, and by improved methods and
managerial services not otherwise
available to them. All producers
may benefit from more orderly and
perhaps more efficient marketing.
Consumers too may gain from more
uniform supplies and quality. But
new ways of doing business, such as
vertical integration or contract
farming, often bring with them
many problems of adjustment.

When mucosa! disease
strikes a herd, about 20%
of the cattle become infected and die.

mucosa

MENACE TO SOUTH DAKOT,

By Lloyd D. Jones

marks the b eginning of
Ta new decade
in history. The

peated later on in the disease. ext
;:ippears a generalized inflammation
past 10 years of our cattle industry of all the mucous membranes which
was blemished by the appearance
xplains the given name. There is a
of a newly recognized and little un- discharge from the eyes. In some
derstood disease-mucosa! disease.
cases the eyeballs b ecome cloudy.
This spectacular disease attacks The nose and lips h ave sores. Disprincipally feeder calv s and beef charges dry up and form crusts
cattle herds, but dairy cattle are also around the nostrils and muzzle. Inside the mouth can be found raw red
susceptible.
M ucosal disease is characterized sores.
The lesiom found at necropsy
by its sudden appearance. The earliest stage i frequently overlooked. may involve almost any part of the
At this time there is an initial eleva- digestive tract. These lesions vary in
tion in body temp erature which severity from a few small erosions
persists for only 24 to 48 hours. It on the muzzle or in the mouth to exthen drops rapidly to nearly nor- tensive erosions and ulcers involvmal. This fever jump may be re- ing large parts of the lining of the
HIS YEAR
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mouth and tongue, esophagus,
rumen, abomasum, intestines, rectum, and anus. Ulcerous lesions have
also been found in the lining of the
. upper respiratory tract.
The most outstanding symptom is
a persistent profuse watery diarrhea. Often this is mixed with bile,
blood, mucus, and tissue shreds.
The sick animals quit eating.

of all animals showing definite
clinical symptoms.
Within the last 2 years, milder
forms of the disease have been reported. These cases have the same
signs as the severe form but they are
not as prominent or severe. The
course and progress of the disease is
slower and more prolonged. More
animals in a herd are apparently
affected but fewer will die. Cases
which recover remain in poor condition for a long time.
Incidence

M ucosal disease has been reported in 24 states. In 1952 it was
first diagnosed in South Dakota. In
retrospect it could have been present 2 years earlier. During the past
year mucosal disease has been more
,'S CATTLE INDUSTRY
prevalent and more prominent. The
outbreaks have been widespread in
location. No significance can be attached to the geographical location
of the outbreaks. Ever since the appearance of the first recognized
cases of the disease in South DaMany are lousy. They may drink kota there is no record of reoccurwater, but not enough. Severe de- rence of the disease on the same
hydration results from the diarrhea premises. The greatest prevalence
and heavy sweating. The skin of the has been during February and
neck becomes dried out and scurfy. March.
[n the later stages there is constant
It is hard to tell how this mysteristraining. A few are sore-footed and ous disease will act in the next few
lame. The usual course is from 4 to years. Past experience with certain
10 days. The sick animal becomes diseases has shown that their incivery weak and prostrate before dence varies a great deal from year
death.
to year. All the reasons for this flucThe disease does not spread tuating trend cannot be satisfacrapidly through the herd. Groups of torily explained. It is well known
cattle in adjoining feedlots or pas- that some organisms which cause
tures often are not affected. The diseases of man and animals disapmorbidity rate is relatively low with pear from time to time and we do
an average of about 20%. The death not know where they are reser- .
rate, though is substantially 100% voired. The appearance of the

I disease
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milder, more prolonged and chronic
form of mucosal disease adds more
confusion to our observations.
Cause Unknown

For almost ten years now many
people throughout the United
States have been studying this
newly recognized disease. The
cause is still unknown. Some believe the disease is not infectious.
Some believe the causative agent is
a virus but this has not been proven.
Several agents possessing viruslike characteristics have been isolated from bovine sources. A vast
amount of ·study remains to be accomplished to separate, differentiate, and completely qualify their
character and nature. Some believe
these agents are relatively nonpathogenic, it being necessary for
them to appear in combinations or
along with other agents or factors
to produce diseases such as mucosal
disease.
Laboratory and field attempts to
transmit and reproduce mucosal
disease experimentally have yielded inconclusive responses. During
the past 7 years the Veterinary
Department has been conducting
experimental work on the disease.
This work has included many different experiments using various
laboratory animals as well as calves.
Many different suspicious materials
have been tested. Many elements
or materials have been used which
might perform as disease-production enhancing agents. Stressor and
other agents which might lower resistence to disease have also been
used. Whenever possible field trips
are made to study the disease at its
sourr,e. Our findings and results
substantially corroborate with
18

those of workers at other stations.
Investigations so far have been handicapped by the inability to reproduce muco.sal disease in experimental animals. A precise answer can be
obtained only by the isolation of
the responsible agent. Laboratory
culture methods are yet needed to
provide a means for its isolation,
propagation, and identification.
Avoid Stresses

Because mucosal disease has not
been regularly produced by means
commonly employed with knowu
infectious diseases, contribu ti n g
and influencing agents and factors
are believed to be of considerable
importance. Many of these items
are classified as stress factors or
stressors. Sudden changes as in husbandry methods, feeding, housing,
watering, or temperature, for example may create sufficient stress to
serve as a trigger mechanism to
cause disease onset. External and
internal parasites greatly 1 o w e r
levels of immunity and resistance to
infections. Parasites may also play
a major role as transmission carriers
of disease agents.
Since 1950 many complex compound chemicals have been introduced into allied and multiple
phases of agriculture. Livestock
may come in contact directly or
indirectly with these chemicals.
The vital role these compounds possess for soil and plant life has not
been determined. Likewise, the
complete vital role these agents
possess for animal metabolism is
not yet fully known. They may produce harmful biological side effects.
Their action might serve to lower
the animal's resistance to disease.
They could also act directly as an

:::i.ctivator to the agent that causes
the disease.

found to be of any therapeutic
value.
Livestock owners should be
warned that various treatments may
fals ely be given credit for curing
the milder chronic forms of the disease, which would eventually recover spontaneously. On the other
hand, any possible change in management should be introduced with
a hope of improvement, such as
giving all the good care, protection,
and nursing possible. Affected animals should be isolated. Others in
the herd should be spread out and
segregated as much as possible.
Systemically, the affected animals
greatly need fluids, electrolytes,
and nutrition in a bland and easy
assimilative form.

Diagnosis Difficult

The real potential danger of mucosal disease lies in the vast amount
of information not yet known about
this puzzling disease. The accurate
recognition of mucosal disease and
its differential diagnosis from many
diseases is most difficult. Each
year additions are made to the list
of diseases with which it might be
complicated or confused. The list
includes intoxications and metabolic diseases, as well as those of bacterial, parasitic, and viral origins.
It includes vesicular diseases such
as rinderpest, plague diseases as
pleura-pneumonia, and foot and
mouth disease.
A good history together with clinical observations are helpful, but a
necropsy is essential to make a diagnosis of mucosal disease. Even
then certainty is not always possible
because there is yet no way known
to absolutely confirm a diagnosis.
The picture is now further complicated by the recognition of the
milder, more chronic form. Laboratory procedures must be conducted to rule out the possibility of
other diseases.

Recommendations

At least a dozen problems immediately face the owner upon the
death of one or two animals in the
herd: ( 1) financial loss, ( 2 ) are
more animals sick, ( 3) cause of
death, ( 4) where did it come from ,
( 5) will more die, ( 6) treatment
for the rest of the herd, ( 7) should
sale for salvage be made, ( 8) is it a
contagious disease, ( 9) is depopulation indicated, ( 10) future loss
prevention, ( 11) disposal of the
dead, ( 12) is the health of the family endangered.
Reports indicate that it is a cornmon practice now for farmers to
immediately sell the remaining animals in a group of cattle as soon as
a diagnosis of mucosal disease is
made. At this time such a practice
does not seem justified. Such a
move usually constitutes financial
loss in several ways involving labor,
feed, and investment. Unfortu-

Treatment To No Avail

Specific therapy cannot be started until the cause is known. With
the advent of feed additives, antibiotics, corticosteroids, enzymes,
hormones, tranquilizers, vitamins,
nitrofurans, and the sulfa drugs,
treatment for animal disorders
has been improved. Unfortunately
this is not the case for mucosal disease. Nothing to date has been
19

nately the extent of death losses cannot be predicted. On the other
hand, there is no guarantee of performance of the replacement stock.
The local veterinarian should be
called in as early as possible to perform a necropsy and assist the owner in making a specific diagnosis.
He can furnish reliable advice and
help answer the above questions.
He is also prepared and in the best
position to secure assistance in consultation if needed.
Both your state and federal
agencies are most interested in any
problems of animal disease outbreaks. They stand ready to be of
assistance. They are concerned
with any diseases of animals which
might be transmissible to man.
They are also on guard for the appearance of plague-like diseases
which might be introduced from
foreign countries.

rou
ration·s

Research Needed

More detailed research from all
angles, and more thorough on-thescene investigations of more field
cases must be made to collect data.
The cause of this mysterious malady must be ascertained to formulate
methods of control. This obviously
is not a simple problem. All available materials, means, methods,
and techniques need to be employed.
The department of Veterinary
Science is enrolled in the North
Central Region Project NC-34 as a
cooperating agency working on this
problem to determine the etiology,
pathology, modes .of spread, and
control. ( Project 34. Veterinary
Dept. )
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By Russell Jahn and L. D. Kamstra
RATIONS appears to
a greater benefit than
the mere improvement of the storage and handling of roughage
feeds. It has been demonstrated,
among other things, that greater
feed intake and more feed efficiency with better gains occur with
pelleted rations. The greater feed
intake must result from faster passage through the digestive tract and/
or better digestibility, as reported
by California workers .
An effort is being made at this
station to explain the reason for
greater digestibility of pelleted
feeds , especially the greater beneELLETING

Phave

fit for those pelleted rations high in
poor quality roughage. Roughages
were pelleted at different temperatures and pressures to determine if
-the conditions of pelleting itself
changed the physical or chemical
structure of the cellulose in the
roughage. It is thought that cellulose could change from crystalline
structure to a more digestible amorphous state ( see figure). Also the
long chains of cellulose units could
be broken by the heat and pressure,
leaving segments more vulnerable
to bacterial attack within the rumen.
In initial studies using in vitro
( artificial rumen) values, the digestion of succulent ( first stage
growth) forages showed the least
effect of pelleting. The digestibility
of late stage forages, however, was
improved by pelleting. The chart
summarizes results of the effects of
different pressures and temperatures on early and late stage forages.
You can see that digestibility of
the first stage forages shows from a
slight increase to a reduced digestibility by the action of pelleting.

This is believed to be due to the
:1lready high digestibility of the unpelleted plant. Digestibility of the
third stage forages is, at certain
pressures and temperatures, greatly

improved by pelleting. To date
there is no definite pattern among
all forages but it would appear that
a low temperature with a moderate
to high pressure or a low pressure
::i.t a high temperature produced the
best results.
The increased feed value from
pelleting of the normally cheap,
poor quality roughage should prove
of great value to the livestock feeder and further research toward the
determination of this value will be
carried on at this station. ( Project
293. Animal Husbandry Dept. )

Percent of Plant Material Digested by Laboratory Rumen ( in vitro)
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120 °F
4000
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63,8

54.2

1st Stage is the high quality, succulent, young forage
3rd Stage is the fate season, dry, stemy, uncut forage

More Digestible than
Unpelleted Control
-

KILLING PLANTS
DOESN'T REDUCE
POWER REQUIREMENTS
By G. C. Zoerb, D. D. Hamann, and
Lyle Derscheid

E
for alfalfa plowing have prompted many farmers to look for ways to
XCESSIVE

POWER

REQUIREMENTS

reduce the pull, or draft, of the
plow. One method that has been
suggested is to kill the alfalfa plant
by weed spray before plowing.
Experiments conducted here,
however, show that killing; the alfalfa did not reduce draft requirements significantly.
Field Tests

In the fall of 1958, in cooperation
with the Agronomy Department,
we conducted tests to determine
the effectiveness, of chemical weed
spray: on reducing the power re22
..,·

..

quirements in alfalfa plowing. The
field was located 7 miles southwest of Brookings. The alfalfa
stand was 3 years old and its
root system was well established.
The soil in this location is a Volga
loam, somewhat poorly drained,
and on nearly level topography.
A randomized split plot layout of
the test section of the :8.eld was
made to reduce the effect of soil
variations. The test area was divided into six major plots or replications and each plot was divided into
five subplots or treatments, giving a
total of 30 subplots. The five
subplots were treated with 2,4-D as
follows: one-half pound alkanol

amine p er acre, 1 pound alkanol
amin p er acre, on -half pound
butoxyethanol
t r p r acre, 1
pound butoxyethanol ster per acre,
and untreated. Two major plots
were sprayed on each of three
praying dates to minimiz the possibility of rain influencing the effectiveness of the spray on all the plots.
The subplots wer 50 f et by 200
feet.
Plowing tests wer started 1 week
aft r the first plots were sprayed
and continued at we kly intervals
for 6 weeks. The actual plowing wa
done with a two-bottom, 14-inch
plow operating at a depth of 7
inches and a spe d of 3 miles an
hour. The plowing tests were made
perpendicular to the length of the
plots. A platform was built on the
back of the tractor to carry instruments and a seat was mounted on
the tractor drawbar for a second
rider who operated the instrument
controls. The instruments used are
hown in figure 1.
Results of Field Trials

Figure 2 is a reproduction of a
t pical chart record of the plow
draft. The instrument was calibra-

ted so that each line r pres nted 50
pounds. Thus the average pull for
the two plots was around 1,950
pound . Th average pull for each
subplot was taken from the recorder
chart and the results ar given in
table 1.
A indicat d in tabl 1, there wa
very littl difference in draft for the
various treatments. No significant
differ nee was found wh n the data
were analyzed statistically.
Laboratory Studies

After field tests failed to show
any difference in draft requirements
due to chemical treatment, we decided to check the strength of individual alfalfa roots in the laboratory. There was a possibility that
Table 1. Average Draft Requirements of
a 2-14 Plow at 7-inch Depth for Various
Chemical Treatments
Treatment

Average
pull, lbs.*

untreated ____ -------------------·---------½ lb. ester ___________________________________
1 lb. ester _____________· ________ __ __________
\-~ lb. amine _______________________________
1 lb. ami ne ___ ____
___________

2,552
2,492
2,398
2,389
2,469

*Each average was obta ined from ix replica tes.

Figure 1. (left) Instrumentation for alfalfa plowing tests: (1) tractor battery, (2) Inverter6 volts DC, 110 volts AC, (3) control box, (4) strain gage dynamometer, and (5) recorder.
Figure 2. (right) Typical chart record of plow draft.

stress . It may be noted that the average cross section area was smaller
for the roots of the chemically treated plants. The total breaking force
was also considerably less, but on a
pound per square inch basis the differences are small.
More plowing tests were conducted in May 1959 on the same
plots ( approximately 7 months after
the initial chemical treatment). No
difference in draft requirements
were found between sprayed and
unsprayed plots.

Figure 3. Laboratory apparatus for determining alfalfa root tensile strength:
(1) alfalfa root, (2) strain gage transducer, (3) motor and speed reduction
unit, ( 4) control box, and (5) recorder.

Summary and Conclusions

Alfalfa plots were sprayed at various rates of 2,4-D ester and amine
at three weekly intervals in the fall
of 1958. Plowing tests with suitable
instrumentation were made at six
weekly intervals in the fall of 1958
and one test was conducted in the
spring of 1959. No significant
difference was found in the subsequent d r a ft requirements on
the chemically treated and untreated plots. Laboratory tests of
alfalfa roots showed no statistical
difference in the total force required
to break sprayed and unsprayed
roots or in t h e tensile breaking
stress, although sprayed r o o t s
showed some visible signs o f
shrinking. ( Project 340, Agricultural Engineering D ept. )

the roots were weakened by the
chemical treatment but not enough
to show up in the plowing tests.
A special apparatus was designed
to measure the maximum tensile
strength of the root while it was
pulled or stretched at a constant
rate ( see figure 3).
The root diameters were measured with a micrometer at the point
where they broke. Total pull was
divided hy the cross sectional area
to standardize all root pulls on a
unit stress ( pounds of p u 11 p e r
square inch ) basis. Results of these
tests are shown in table 2.
Results in table 2, analyzed statistically, again showed no significant difference in the breaking

Table 2. Results of Laboratory' Strength' Tests on Alfalfa Roots*

Treatment

D ays
Av. root
since
moisture
spraying % w . b.

untreated ---~---------------------------------- 40
1 lb. esteL_________ ________________ __________ 40 ·

1 lb. amine ---------------------------------- 36
untreated ____________ ______ __ ____ _____________ 36

54.6
54.1
49.0
42.9

*Each va lu e is the average of 12 tests.
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Cross
section
area, sq. in.

0.0521
0.0318
0.0273
0.0405

Total Tensile breakbreaking
ing stress,
force , lb.
lb./sq.in.

102.6
79.0
76.5
98.6

2,157
2,741
2,940
2,898

By Rex. D . Helfinstine

bins
M dot the wheat-growing counYRIADS

OF

WHEAT- FILLED

labor, and which gave the g·r eatest
stability of income.

tryside. They emphasize the importance of finding profitable subSix-County Area
stitute uses for some of the land on
Let us briefly describe this north
which wheat is customarily grown. central South Dakota area. InAmong the feasible alternatives, duded are the six counties of Beathe most profitable will likely be a dle, Brown, Clark, Day, Marshall,
farm plan that includes a cropping and Spink ( see map above). Spring
system of small grain-com-small wheat, corn, and oats are the pringrain ( with 20 pounds of nitrogen cipal crops, with lesser acreages of
per acre ) plus a livestock system ··of barley, rye, flax, sorghums, and alraising feeder cattle and hogs ( or falfa. Feeder cattle ( and some
·
.aising lambs and hogs ) .1
sheep) are raised on the native hay
Research work on the study in- and pasture. Approximately 28% of
volved obtaining data on expected the land in farms is in native hay
crop yields with different practices and pasture. Hogs may be raised
from Experiment Station agrono- on the feed grains surplus to other
mists and on expected livestock enterprises. The marked variability
production rates and feed require- in rainfall in the area results in a
ments from animal husbandry spe- similar variability in crop yields and
cialists. A sample farm survey pro- farm inco!l}eS. Average precipitavided information on usual crops tion- less than 20 inches per yeargrown, livestock kept, tractor fuel is inadequate for maximum crop
requirements, usual machinery and yields permitted by the growing
equipment inventories, and crop season and soils. Farm plans must
and livestock practices . Projected be geared specifically to this low
prices and costs for the future were and highly variable average preused. Such information enabled us cipitation to maximize income and
to work out various crop and live- minimize losses.
stock plans for different sizes of
Four soil groups of importance
farms under different growing con- 1
Joint study by the South D akota Agriculditions. Comparison of the results tural
Experiment Station and the Farm
showed which plans were most Economics Research Division, U. S. Agriprofitable, which required the most cultural Research Service.
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FIG. I

LABOR AND MANAGEMENT INCOME WITH VARIOUS ORGANIZATIONS FROM
480-ACRE WHEAT FARM IN NORTH CENTRAL SOUTH DAKOTA, FOUR SO IL
GROUPS, FAVORABLE WEATHER, PROJECTED PRICES 1

JSoil Group

.

r r T ·r

Labor and Management Income in Dollars 2
3
4

, i ~,, ,

Rotation : small grain- row crop-small grain (BEEF CATTLE)

,i~ ; ,
Rotation: small grain-row crop-small grain w/N (BEEF CATTLE)

,i
,i

3

Rotation: small grain- row crop-small grain w/N (BEEF CATTLE , HOGS)

Rotation: small grain-row crop-small grain w/N (SHEEP, HOGS)

,i
,i

I

3

3

Rotation: small grain-row crop-small grain w/Sc (BEEF CATTLE, HOGS)

4

I I C:
I I

Rotation: row crop-small grain-alfalfa-alfalfa-row crop-small grain (BEEF CATTLE, HOGS)

,i~

Rotation: small grain-small grain-alfalfa-alfalfa-row crop (BEEF CATTLE, HOGS)

,i ~

Rotation: row crop-small grain-small grain-alfalfa-alfalfa-alfalfa (BEEF CATTLE, HOGS)

1

D erived from budgetary analyses, using yields estimated by agronomists, other input d ata from
survey and second ary sources.
2
D efined as total receipts less total expenses and interest on investment.
~"w / N" m eans 2.0 pounds of nitrogen in fertilizer p er acre applied annually to each crop.
i"w / Sc" m ans that sweet clover is seeded with sm all grain and plowed under the following
spring.
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for growing wheat in north central
South Dakota were considered in
the analyses:
1. Group 3-nearly level, welldrained, and medium-textured soils
represented by the Beotia series;
2. Group 4-nearly level, welldrained, and moderately fine-textured soils, represented by the Beadle and Harmony series;
3. Group 6-nearly level imperfectly drained and moderately
fine-textured soils with claypan below the surface, represented by the
Aberdeen series;
4. Group 13-undulating, welldrained, and medium textured soils,
represented by the Houdek and
Houdek-Bonilla series. 2
The prices used for this analysis
were assumed to be:
Corn, p er bu. ____________________________$ 1.29
Barley, p er bu. __________________________ 1.08
Wheat, p er bu .________________________ 1.65
Good yearling feeder steers,
per cwt. -------------------------------- 19.40
Hogs, p er cwt._________________ ________ 18.00
L ambs, good grade, p er cwt. ____ 18.90

Plans were worked out for three
different growing conditions: unfavorable, favorable , and very fa vorable. These conditions represent
the relative ranges in growing conditions experienced during the last
30 years, as shown by dividing the
array of historical county yields into
three equal groups .
Comparison of the various farm
plans shows the s ma 11 grain~orn-small grain cropping system
( with 20 pounds of nitrogen in
fertilizer per acre applied annually ), combined with either the beeffeeder raising and hog raising enterprises or lamb raising and hog
raising enterprises is most profitable
under favorable conditions for all

four soil groups. 3 This plan is most
profitable on the 480-acre, 800- acre
and 1,280-acre farms. Keeping a
beef cow herd to raise feeders or a
sheep flock to raise lambs appears
to be the most profitable ways to
use native hay and pasture. The
r.hoice between raising feeder cattle
or feeder lambs largely depends upon per onal preferences, since there
ts little economic choice. However,
labor and management returns were
slightly higher where lambs were
raised - $8,301 compared w i th
$7,992 ( see figure 1 ) . Lamb raising
requires somewhat less investment,
but better fencing and more specialized labor. Comparison of labor
and management returns on the
480-acre farm raising feeder cattle
on soil group three illustrates the
greater profitability of this cropping
system over the one using alfalfaan annual return to labor and management of $7,992 compared with
$6,224 ( see figure 1) .
A trend toward larger farms
2

The m anagement and d escription of these
soils are d escribe d in " Soil Survey of
Spink County, South Dakota," South Da-

kota

Agricultural

Experiment

Station

bulle tin 439, b y F . C. Westin t a l, June
1954.
2
The sm all grain raised was wheat up to
th e allotment since wheat is th e most
profitable crop under assum ed prices; the
balance was b arley. Barley was estimated
to yield more than oats, but it is more sensitive to lack of fertilizer and m ay not b e
as dependable every year.

raises the question of whether average costs are lowered as size increases. This question was explored
by constructing budgets for three
different sizes of farms ( 480, 640,
and 800 acres ) using the profitable
grain and cattle-hog organization.
It was found that costs of production per acre decline with increases in size of farm ( see figure
2 ) . For example, cash operating expenses decline from $11.98 to $10.02

per crop acre as total size increases
from 480 acres to 800 acres.
Year-to-year variation in net returns for each farm organization
was tested by constructing annual
budgets over a 30-year period.
Yields of crops are assumed to vary
relatively as they have historically
in Spink County, while prices are
assumed to remain the same. The
same rotation ( small g r a i n-row
crop-small grain with nitrogen fer-

EFFECT OF SIZE OF FARM ON COSTS FOR BUDGETED WHEAT
FARMS IN NORTH CENTRAL SOUTH DAKOTA, PROJECTED PRICES 1

FIG.2
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2 . 21

800ACRE
Unpaid Operator Labor 7
1

U sing small grain-corn-small grain cropping system ( 20 pounds of ·nitrogen per acre
annually) combined with beef-feeder raising and hog raising enterprises.
·
2
Includes taxes, insurance, interest on investment, and depreciation.
·
3
Includes feed, hired labor, and machinery and equipment repairs and operating costs,
which vary with output.
Jincludes feed, seed, fertilizer, machinery and equipment repairs and operating expenses, hired labor and building repairs ( or all costs other than fixed · costs).
5
0n machinery and e,;.uipment at 10%of inventory value ( ½ of new cost) , ·and buildings
at 3%of inventory value ( 3f of new cost).
0
At 4%on land-and 6% on machinery, equipment, and livestock.
7
At $6. 70 per day for estimated time required.

Comparison of Coefficient of Variation of Labor
and Management Incomes Over 30-Year Period
1926-1955. For Various Organizat,ions and Four
Soils Groups, for 480-Acre Wheat Farm in North
Central South Dakota, Projected Prices*

tilizer ) and livestock organization
( feeder cattle and hogs ) exhibits
the least variation ( see table ) .
Coefficient
The crop and livestock plans preRotation
of variationt
. viously listed as most profitable
Percent
must be considered such under the
Soil Group 3
specified favorable growing conSm-Re-Sm (beef cattle)+----··----------------- 168
ditions and assumed price relationSm-Re-Sm
w/ N (b<:ef cattle) ________________ 119
ships. It is likely that greater profits
Sm-Re-Sm w /N (beef cattle, hogs)-----· 82
may be earned from a flexible farm
organization that adjusts to changed
Sm-Re-Sm w / Sc (beef cattle, hogs) -----·- 82
growing conditions and price rela- '
Re-Sm-A-A-Re-Sm (beef cattle, hogs) .. 87
tionships. For example, under
Sm-Sm-A-A-Re (beef cattle, hogs) _______ 83
drouth conditions grain sorghum is
Re-Sm-Sm-A-A-A (beef cattle, hogs) ---· 94
a more profitable crop to grow than
Soil Group 4
corn on soil groups 3, 4, and 13.
Sm-Re-Sm (beef cattle )t _____________________ 122

Summary

Changes in practices and farm organization and increases in farm
size are suggested for increasing
farm profits on wheat farms in north
central South D akota. Specifically :
1. Grow as much wheat as your
allotment permits; wheat is still the
most profitable crop under the assumed prices.
2. Use nitrogen fertilizer ( at
least 20 pounds of nitrogen in fe r-

tilizer p er acre ) on grain crops.
3. Raise as many feeder cattle and
hogs or lambs and hogs as your feed ,
labor, and management permit.
4. Consider increasing size of
your farm operations by renting or
buying land; unit costs of production are reduced with increased
size up to at least an 800-acre
farm.
5. Maintain a flexible farm organization by adjusting your crop and
livestock plans to prospective
growing conditions and price relationships. ( Project FE e 3-4. Economics D ept. )

Sm-Re-Sm w /N (beef cattle) -----------~-- 109
Sm-Re-Sm w/ N (beef cattle, hogs) ------- 83
Sm-Re-Sm w/ Sc (beef cattle, hogs) ______121
Re-Sm-A-A-Re-Sm (beef cattle, hogs) .. 90
Sm-Sm-A-A-Re ( beef cattle, hogs) -----·-· 87
Re-Sm-Sm-A-A-A (beef cattle, hogs) ·-· 107
Soil Group 6
Sm-Re-Sm (beef cattle )t ___________________ ___ 212
Sm-Re-Sm w /N (beef cattle) _____ __ _______ 134

Sm-Re-Sm w / N (beef cattle, hogs) -----. 91
Sm-Re-Sm w/ Sc (beef cattle, hogs) _____ 110
Re-Sm-A-A-Re-Sm (beef cattle, hogs) -- 109
Sm-Sm-A-A-Re (beef cattle, hogs) -------· 113
Re-Sm-Sm-A-A-A (beef cattle, hogs) ---· 154
Soil Group 13
Sm-Re-Sm (beef cattle)t _______---------··---- 164
·Sm-Re-Sm w /N (beef cattle) ----·---------· 112
Sm-Re-Sm w/ N (beef cattle, hogs) ._____ 84
Sm-Re-Sm w/ Sc (beef cattle, hogs) --~--: 78
Re-Sm-A-A-Re-Sm (beef cattle, hogs) ... 97
Sm-Sm-A-A-Re (beef cattle, hogs) ________ 92
Re-Sm-Sm-A-A-A (beef cattle, hogs) . 118
• Assuming yields to vary relatively as Spink County average did 1926-5~; .prices to remain constant. Labor and
management income ·defined as total receipts less total
expenses and interest on investment.
tDefined as a statistical .m easure of _the extent of relativ~
variability or fluctuation. In this instance it measures how
much labor and management incomes h ave tended to
differ from year to year. The coefficient of variation is a
relative measure related to .the average that allows meaningful comparison among different labor incomes.
t Sm =sma:ll grain ; Rc= ~ow crop; A= alfa lfa; w/ N=20
pounds of. nitrogen in fertilizer per acre annuall y; w /Sc
= sweet .clover seeded in small g rain and plowed under
the following spring.

the outlook for agriculture in 1960
By Arthur W. Anderson

farmB ers are likely to averageto someOTH PRICES AND INCOMES

what lower in 1960 than in 1959.
The dominant forces in the price
outlook for farmers in the year
ahead are ( 1) expanding livestock
marketings, ( 2 ) continuing high
crop output, and ( 3 ) a growing
surplus of grains.
These will all have a weakening
effect on prices. As a result, farming in 1960 will be even more highly competitive than in recent years.
Overall, the situation in 1960 is
likely to be a continuation of the
trends apparent in the last half of
1959. We can expect a further slight
drop in average prices received by
farmers, a further slight rise in costs
of farm production and marketing,
and a further drop in net farm income. The decline in total net farm
income may not be as big as the
15% decline which occurred in 1959
-perhaps half as much or 7 to 8%.
Demand and supply are always
both important in the farm price
outlook. However, much of the
time since World War II, supplies
of farm products have been so burdensome that prices have not responded to favorable developments
in demand. Therefore, the general
trend in agricultural prices has been
downward, in spite of upward
trends in consumer incomes, in
business investments, in industrial
production and in other factors that
reflect a healthy, growing demand.
Farm output has risen faster than
the market for farm products. The
30

results have been lower prices to
the farmer, 1 a r g e r government
stocks of farm products, and lower
retail food prices to consumers than
otherwise would have occurred.
Our main problem continues to
be that of keeping supply and demand in balance in a way that will
provide an adequate income to efficient, commercial, family farmers.
For the next few years, it appears
that supplies of most farm products
will continue on the surplus side.
The total United States output of
all farm products set a new record
for 1959. It was slightly above the
enormous output of 1958, and 25%
above the 1947-49 average. Crop
production about equaled that of
1958. Output of livestock product
in 1959 was up sharply. The main increases were in hogs, poultry, and
eggs.
Farm output in 1959 might have
been still greater except for the Conservation Reserve Program, which
retired 22.4 million acres of cropland from production. The trend in
crop yields has been sharply upward in recent years. Increases in
yields of leading farm crops have
ranged from 20 to 75% in the past
10 years.
Crop marketings from last year's
crops will continue high well into
1960. This year's output will depend, of course, to a considerable
degree on the weather. But in view
of the upward trend in yields, crop
production in the nation is likely
to stay large in 1960.

Meat animals will provide most
of the increase expected in livestock production this year. Cattlemen added 3~~ million head to their
·herds in 1958, and probably added
5 to 6 million head in 1959. The
herd build-up reduced cattle marketings in 1958 and early 1959, and
cattle prices rose. In 1960, sales of
slaughter cattle probably will increase.
Cattle prices are likely to continue the down-trend evident in the
fall of 1959. The downward trend in
cattle prices during 1960 should be
moderate, unless extensive drouth
in range areas causes heavy marketings of grass cattle. For the first half
of 1960, liberal numbers of fed cattle will dominate slaughter supplies. A price rise this spring equal
to that of last spring is unlikely .

Hog slaughter in the first half of
1960 is likely to be larger than in
early 1959 because of the increased
fall pig crop. Hog prices in the early
months of 1960 are therefore not expected to show their usual seasonal
rise and will continue below early
1959 prices. If the 1960 spring pig
crop is reduced 11%, as indicated
by a report on sows farrowing,
hog prices in the last half of 1960
will probably be somewhat higher
than in the fall of 1959.
Sheep and lamb numbers have
increased during the last 2 years. A
further increase is likely in 1960.
There will be slightly more than 4½
pounds of lamb and mutton per
person. Prices should average close
to 1959 prices for sheep and lambs.
The incentive price for wool at 62
cents per pound for the 1960 mar-

.AGRICULTURAL PRICES,

::~~~

80= 1±1
Since World War Il "have not moved like

PRICES PAID BY FARMERS.

They have not responded much to the steady rise in

CONSUMER INCOME,

~:: E._~_

__._1_

_____.___

_ . . . . . _ _ ~_

_,________,

The overriding factor has been increased

OUTPUT OF FARM PRODUCTS

~::~
19 46 '48

I
'50

I

I
'52

I

I
.
I'
'54
'56

=E I
'58

'60

keting year is the same as the past
several years.
Dairy prices for milk and butterfat in 1960 are likely to be above
the 1959 level. Some increase is expected in milk production, but the
supply of milk products per person
will be below 1959. Cash farm receipts from the sale of dairy products will reach a new record high
in 1960. Some costs in dairying will
tend to be higher, but net income
from the dairy enterprise is expected to be at least as high as in
1959, and perhaps a little higher.

the market, wheat prices to farmers
in 1959-60 may average slightly
higher than the $1.72 average for
last year.
Government farm programs in
1960 will be about the same as in
1959. Available funds will permit
an expansion of about 5 million
acres in the Conservation Reserve
in 1960, in addition to the 22.4 million acres already subscribed. No
major changes in price support levels for crops are indicated. The
minimum suport price for wheat in
1960 has already been announced
at $1.77 a bushel, compared to $1.81
in 1959. The support price for the
1960 crop of corn is not likely to be
much lower than for the 1959 crop.

Poultry and egg production are
likely to be reduced early in 1960,
as a consequence of relatively unfavorable prices during much of
1959. The prospective cutback in
supply of eggs will tend to strengthen egg prices. However, price increases are likely to be slow.

Demand for farm products
should continue strong in 1960.
Higher levels of business activity
and employment are likely, now
that the steel strike is settled.
Total consumer income, which in
mid-1959 was 7% greater than a
year earlier, may increase another
4 or 5% by mid-1960. High consumer income and strong consumer
demand should prevent any drastic
price declines for farm products.
Farm production costs are likely
to continue to advance in 1960.
Prices paid by farmers for all purchased items averaged about 2%
higher in 1959 than in 1958. Some
further rise in farm cost rates can
be expected in 1960, particularly for
machinery and industrial items, interest, taxes, and wage rates. Consequently, the farm parity ratio ( ratio of prices received by farmers , to
the prices paid by farmers ) may
drop to an average of 78 for 1960,
compared to a ratio of 81 for 1959
and 85 for 1958.

Feed grain production, led by a
record-breaking 1959 corn crop, exceeds feed use for the eighth consecutive year, in spite of high livestock production. Available supplies of feed grains for the 1959-60
feeding season will exceed last year
by 7%. Prices may be slightly lower
for corn and grain sorghum. Barley
and oats prices will be up slightly.
Prices for high protein feeds should
remain near last year's levels.
The wheat crop in 1959 in the
United States was nearly one-fourth
smaller than in 1958. In spite of this
reduction, due mainly to weather, it
still exceeds domestic consumption
and exports. Carryover of wheat
July 1, 1960, may be 1,365 million
bushels, about 90 million bushels
above the record last July 1. However, due to the smaller 1959 crop
and large quantities withheld from
32

